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CFD Analysis on Unsteady Airflow in Room with Air-conditioner
Part2.CFD Calculation Method for Unsteady Airflow by Steady-state Analysis
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Many building service designers predict to airflow pattern in room for the optimization of the diffuser layout design.
Today, they often use CFD analysis. However, there are some problems. One of them is too much computational time. I
focus on airflow from Air-Conditioner. This makes unsteady airflow, so they calculate by Unstedy-state Analysis. In this
paper, I study about calculation mothods by steady-state analysis to cut down computational time.
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Table2 CFD Condition in Unsteady-state Analysis

CED Code ANSYS FLUENT 17.2
Finite Difference Scheme QUICK
Alogritjm SIMPLE
Turbulent Model Standard k-¢ model
Near-Wall treatment Enhanced Wall Treatment
Turblent Intensity 26%
Turblent Length Scale 17mm
Inlet Velocity 5.4m/s
Time Step 0.01s
Number of Time Steps 1200
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Table3 CFD Condition in Steady-state Analysis

CFD Code ANSYS FLUENT 17.2
Finite Difference Scheme Second-order Upwind
Alogritjm SIMPLE
Turbulent Model Standard k-¢ model
Near-Wall treatment Enhanced Wall Treatment
Turblent Intensity 26%
Turblent Length Scale 17mm
Inlet Velocity 5.4m/s
Supply Direction 40°
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Table 4 Analysis Cases (4.2)

Alm?] b[mm] v [m/s]
casel 0.012 20 5.4
case2 0.024 40 2.7
case3 0.048 80 1.35
case4 0.06 100 1.08
case5 0.072 120 0.9
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Table 5 Analysis Cases (4.3)
1[%] L [mm]
case4-1 2.6 17
case4-2 26 17
case4-3 2.6 170
case4-4 26 170
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